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Description 

[0001] The present invention relates to an Injection 
assembly for Injection presses for plastic materials, 
[0002] According to the prior art. in the Injection 5 
moulding procedure injection presses or moulding de- 
vices are used in which resins, consisting of plastic ma- 
terials, are heated in order to be brought to a molten 
state in a heating cylinder and are injected, at high pres- 
sure, Into a mould cavity so as to fill the mould. The resin 
in the molten state Is cooled Inside the mould so as to 
harden and form the moulded product. At this point the 
mould is opened and the moulded product is removed 
and can be sent for storage or to subsequent manufac- 
turing stages. 

[0003] The Injection moulding device comprises a 
moulding assembly and an Injection assembly. The 
moulding assembly generally comprises two half- 
moulds mounted on a fixed plate and a moveable plate, 
respectively, so that the mould can be opened and 
closed by moving the moveable plate backwards and 
forwards. 

[0004] Figure 1 diagrammatically shows an injection 
assembly according to the prior art, denoted as a whole 
with reference numeral 1 00. The injection assembly 1 00 
comprises a heating cylinder 2 to bring the resins fed 
through a hopper 3 to the molten state, and an injection 
nozzle 4 to Inject the molten material into the mould cav- 
ity. Inside the heating cylinder 2 there is a plasticating 
screw 5 that makes a rotary movement around its own 
axis to plasticate the the resins and a translational 
movement fonward for injection of the molten material 
and backward to allow the resins to be introduced from 
the hopper 3. 

[0005] The plasticating screw 5 is driven by means of 
a system of electric motors. 

[0006] A screw and nut screw system is provided for 
the translational movement of the plasticating screw 5 
wherein a screw 6 engages in a nut screw 7. The nut 
screw 7 is driven by a motor 8 by means of a reduction 
unit 9 secured to the frame 1 0 of the machine. The screw 
6 is prevented from making a rotary movement around 
its own axis by means of an anti-rotation device. Said 
anti-rotation device comprises a rod 11 secured to the 
screw 6 and a stop block 1 2 secured to the frame 1 0 of 
the machine. In this manner the rod 11, by abutting 
against the stop block 1 2, prevents rotation of the screw 
6, allowing only translation. Accordingly, operating the 
electric motor 8 in one direction or in the opposite direc- 
tion permits feed or retraction of the screw 6 which pulls 
with it the plasticating screw 5. 

[0007] The rotary movement of the plasticating screw 
5 is obtained by means of a splihed shaft 1 3, connected 
by means of a joint or coupling 20 to the plasticating 
screw 5. The splined shaft 13 engages inside a sliding 
bush or sleeve 14 which is rotated by an electric motor 
1 5 by means of a reduction unit 1 6 secured to the frame 
1 0 of the machine. The splined shaft 1 3 is uncoupled 


from the screw 6 by means of a bearing assembly 17, 
so that the of rotary movement of the plasticating screw 
5 can be independent from the translational movement. 
[0008] The electric motors 8 and 15 are equipped re- 
spectively with encoder type sensors 1 8 and 1 9 to carry 
out the speed adjustments required in the various stag- 
es of the work cycle. 

[0009] The injection assembly 1 00, according to the 
above described prior art, has a drawback due to the 
fact that each electric motor 8 or 15 is dedicated to the 
translation stage or to the rotation stage of the plasticat- 
ing screw 5. Therefore the power to be installed for each 
motor is equal to the maximum power required for the 
stage with which it is associated. Consequently, during 
the translation stage of the plasticating screw 5 over- 
loading of the motors will occur, while the motor 15 re- 
mains idle, whereas during the rotation stage of the plas- 
ticating screw 5, overloading of the motor 1 5 will occur, 
while the motor 8 remains idle. This leads to an exces- 
sive waste of energy and rapid wear on the motors which 
practically always work at maximum power. 
[001 0] The object of the invention is to eliminate these 
drawbacks by providing an electric injection assembly 
for Injection presses for plastic materials that Is practi- 
cal, economical, versatile and easy to make. 
[001 1] This object is achieved according to the Inven- 
tion with the characteristics listed in appended inde- 
pendent claim 1 . 

[001 2] Preferred embodiments of the invention will be 
apparent from the dependent claims. 
[0013] In order to drive the plasticating screw, the 
electric injection assembly for injection presses for plas- 
tic materials according to the invention provides a single 
drive screw with two sections having threads with the 
helix in opposite directions. On each section of the drive 
screw operates a screw nut driven by a respective mo- 
tor. The drive screw is connected to the plasticating 
screw by means of a coupling or joint. By suitably com- 
bining the speed of the two motors it is possible to carry 
out all the required stages of operation of the plasticating 
screw, that is to say rotation around its own axis, trans- 
lation (feed and retraction), and rotary translation. 
[0014] This system has various advantages with re- 
spect to systems of the prior art. In fact, in the injection 
assembly according to the invention tt is possible, for 
any movement of the plasticating screw, to use all the 
power available from the two electric motors of the in- 
jection assembly, without using mechanical systems 
such as clutches, couplings or free-wheels. 
[001 5] Having identified the maximum power required 
for the various movements of the plasticating screvy, the 
dimensions of each motor of the plasticating assembly 
will be such as to provide half of said maximum required 
power. 

[0016] This system proves particularly simple and 
makes it possible to pass from one movement of the 
plasticating screw to another without a break, simply by 
changing the speed of the two motors. 
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[0017] Another advantage of the plasticating assem- 
bly according to the invention lies In the fact that the axial 
load operating on the screw during injection is divided 
between two nut screws instead of a single nut screw, 
as in the injection assemblies of the prior art, thus mak- 
ing the movement of the plasticating screw much more 
stable and balanced. 

[0018] Further characteristics of the Invention will be 
made clearer by the detailed description that follows, re- 
ferring to a purely exemplary and therefore non limiting 
embodiment thereof, illustrated in the appended draw- 
ings, in which: 

Figure 1 is a diagrammatic elevational view of an 
injection assembly according to the prior art; 

Figure 2 Is a diagrammatic elevational view of an 
Injection assembly according to the invention. 

Figure 2 diagrammatically shows an injection as- 
sembly according to the invention, denoted as a 
whole with reference numeral 1 . Elements that are 
the same as or equivalent to those illustrated In Fig- 
ure 1 , relating to the plasticating assembly 1 00 ac- 
cording to the prior art, are denoted with the same 
reference numerals. 

[0019] In the plasticating assembly 1 according to the 
invention, the plasticating screw 5 is connected by 
means of the coupling 20 to a drive screw 30. The drive 
screw 30 comprises two sections 30A and 30B with 
threads having the helix In opposite directions. Each 
section 30A and 30B of the drive screw 30 engages In 
a respective nut screw 31 A, 31 B driven by a respective 
electric motor 32A, 32B by means of a respective reduc- 
tion unit 33A, 33B supported by the frame 1 0 of the ma- 
chine. 

[0020] The drive screw 30 can be of various types; 
ball bearing screws or planetary roller screws or simple 
sliding screws can be used. 

[0021] In order to provide speed regulation, each mo- 
tor 32A and 328 Is controlled In speed and In torque by 
means of respective encoders or sensors 34A, 348. 
[0022] By suitably combining the speed of the two mo- 
tors 32A and 328 it is possible to carry out all the re- 
quired stages of operation of the plasticating screw 5. 
[0023] In the injection stage the plasticating screw 5 
must carry out a pure translation movement. Regulation 
of the translation speed of the plasticating screw 5 dur- 
ing the injection stage is equivalent to regulation of the 
speed of motors 32A and 32B. To effect the translation 
movement of the plasticating screw 5 it is necessary to 
control the two motors 32A and 32B to give the same 
speed of rotation, but with an opposite direction of rota- 
tion, since the drive screw 30 has threads 30A and 30B 
with opposite starts for the two screw nuts 31 A and 31 B. 
[0024] During the injection stage, besides regulating 
the speed of translation of the plasticating screw 5, a 
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load equalizing operation will have to be performed in 
order to load the two motors 32A and 32B in a balanced 
fashion, preventing one of them from being excessively 
loaded and its combined drive reaching the current limit. 

5 To equalize the loads, the joint speed of each motor is 
modified so that the motor with less load is speeded up 
and the motor with more load is slowed down. To Identify 
the load on the motors It Is sufficient to measure the 
torque current on each motor. 

10 [0025] In the plasticating stage, the plasticating screw 
5 must perform a movement of rotation around Its own 
axis. In this stage the screw must be able to translate 
simultaneously, retracting as the plastic material Is ac- 
cumulated at the end of the plasticating screw 5, The 

15 plasticating screw 5, as it retracts, must ensure a con- 
stant but adjustable pressure on the plastic material in 
order to compact the plastic material. 
[0026] In order to achieve a movement of pure rota- 
tion of the plasticating screw 5 the two motors 32A and 

20 32B must be controlled so that they rotate at the same 
speed and both in the same direction. To achieve a 
movement of rotation and translation of the plasticating 
screw 5, on the other hand, the motors 32A and 32B 
must be controlled so that they rotate at different 

25 speeds. 

[0027] By way of example, relations expressing the 
speeds of rotation and translation of the plasticating 
screw 5 according to the speeds of rotation of the motors 
32A and 328 are described below, in which: 

30 

= speed of rotation of the motor 32A (rad/sec) 
Wg = speed of rotation of the motor 328 (rad/sec) 
p = pitch of the drive screw 30 (mm) 
t = velocity ratio of the reduction units 33A and 338 
Wgcrew = speed of rotation of the plasticating screw 
5 (rad/sec) 

y screw = speed of translation of the plasticating 
screw 5 (mm/sec) 

40 [0028] Assuming a positive sign for the speed of the 
motors for a certain direction of rotation (for example in 
a clockwise direction), the following equations are ob- 
tained: 

''^ (Wa + Wr) 

Wscrew = —^T^-^ (rad/sec) (1) 


(Wa - Wr) * P 

Vscrew = gM ("l"^sec) (2) 

[0029] Applying the equations (1 ) and (2), as particu- 
lar cases we have: 

55 

with Wa = Wb 
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W =W*/t 
screw **A'^ 


[0030] The movement of the plasticating screw 5 is a 
pure rotation without translation. 
[0031] WithWA = -WB 

Wscrew = 0 


Vscrew = WA-p/t 

[0032] The movement of the plasticating screw 5 Is a 
translation without rotation. 

[0033] In the plasticating stage, the plasticating screw 
makes a rotation superimposed on a translation, since 
it retracts as the plastic material is formed. 
[0034] Using to indicate the average speed of ro- 
tation of the two motors 32A and 32B, we will have: 


[0035] Using AW to Indicate the average speed differ- 
ential between the two motors 32A and 32B, we will 
have: 30 

AW = (W^ - Wb)/2 (4) 

[0036] Accordingly, substituting the values of expres- 
sions (3) and (4) In expressions (1) and (2), the speed 
of rotation of the two motors 32A and 32B and the speed 
of translation and of rotation of the plasticating screw 5 
can be expressed according to the average speed of 
rotation and the differential speed of rotation of the two 
motors: 

W;^ = W^ + AW 


Wb=W^- AW 


Vscrew = AW*p/t 


w = w /t 

"screw *'m" 

[0037] The differential speed AW will be varied by the 
adjustment system so as to ensure the desired value of 
the load to be exerted on the plasticating screw 5 in or- 


der to compact the plastic material during rotation of the 

screw. 

[0038] In an alternative solution to that proposed in 
the above embodiment, the reduction units 33A and 338 
are not used and the motors 32A and 328 are therefore 
connected directly to the respective nut screws 31 A and 
31 8. In this case the term t, which defines the reduction 
ratio of the reduction units 33A and 338, will obviously 
disappear in the expressions set out above. 
[0039] However, modifications or changes within the 
reach of an expert in the field can be made to the plas- 
ticating assembly 1 according to the invention, without 
thereby departing from the scope of the invention ex- 
pressed in the appended claims. 


Claims 

1 . An electric injection assembly for injection presses 
for plastic material, comprising a plasticating screw 
(5) that performs a translatlonal feed movement 
during Injection of plastic material into a mould cav- 
ity and a rotary movement around Its own axis and 
a rotary translatlonal movement of rotation around 
its own axis and retraction during plasticating stage 
of the plastic material and two electric motors (32A, 
328) acting on drive means able to impart said 
translational, rotary and rotary translational move- 
ments to the plasticating screw (5), characterized 
in that the said drive means for the plasticating 
screw is a drive screw (30) comprising two sections 
(30A, 308) with threads having the helix in opposite 
directions, each of said sections engaging in re- 
spective screw nuts (31 A, 31 8) driven in rotation by 
means of said electric motors (32A, 328). 

2. An injection assembly according to claim 1 , char- 
acterized in that said drive screw (30) Is a ball 
bearing screw, or a planetary roller screw or a slid- 
ing screw. 

3. An injection assembly according to claim 1 or 2, 
characterized in that said nut screws (31 A, 318) 
are driven in rotation by means of respective reduc- 
tion units (33A. 338), in turn driven respectively by 
said electric motors (32A, 328). 

4. An injection assembly according to any one of the 
preceding claims, characterized in that said elec- 
tric motors (32A, 32B) are controlled in speed and 
torque by respective sensors or encoders (34A, 
348). 

5. An injection assembly according to any one of the 
preceding claims, characterized in that said drive 
screw (30) is connected to said plasticating screw 
(5) by means of a joint or coupling (20). 
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W^=(Wa+Wb)/2 (3) 
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Patentanspruche 

1. Eine elektrische SpritzguRgruppe fur Kunststoff- 
SpritzguBpressen, die eine Plastifizierungsschrau- 
be (5) umfaBt, welche wShrend des Einspritzens 
von Kunststoffinaterial in den Hohlraum einer Form 
eine translatorische Vorschubbewegung und eine 
Drehbewegung um die eigene Achse sowie eine 
translatorische Drehbewegung um die eigene Ach- 
se und ein Zuruckfahren wahrend der Piastifizie- 
rungsphase voilfuhrt. sowie zwei Elektromotoren 
(32A, 32B), die auf Antriebselemente einwirken, 
welche in der Lage sind, die genannten translatori- 
schen, Dreh- und translatorischen Drehbewegun- 
gen auf die Piastifizierungsschraube (5) zu Cibertra- 
gen, dadurch gekennzeichnet, daf) die genann- 
ten AntriebselenDente fur die Piastifizierungs- 
schraube aus einer Antriebsschraube (30) beste- 
hen, die zwei Abschnitte (30A, 30B) mit Gewinden 
umfaBt, deren Spirallinie in entgegengesetzter 
RIchtung verl^iift, wobel jeder der genannten Ab- 
schnitte in entsprechende Mutterschrauben (31 A, 
318) einfallt, die jeweils mit Hilfe der genannten 
Elektromotoren (32a, 32B) zur Umdrehung ange- 
trieben werden. 

2. Eine SpritzguBgruppe gemaB Anspruch 1, da- 
durch gekennzeichnet, daB die genannte An- 
triebsschraube (30) eine Kugetumtaufschraube, 
Oder eine Planetenrollenschraube. oder eine Gleit- 
schraube ist. 

3. Eine SpritzguBgruppe gemaB den Anspruchen 1 
Oder 2, dadurch gekennzeichnet, daB die ge- 
nannten Mutterschrauben (31 A, 31 B) uber entspre- 
chende Untersetzungsgetriebe (33A, 338) zur Um- 
drehung angetrieben werden, welche ihrerseits 
wieder jeweils von den genannten Elektromotoren 
(32A, 32B) angetrieben werden. 

4. Eine SpritzguBgruppe gemaB einem bellebigen der 
vorausgegangenen Anspruche, dadurch gekenn- 
zeichnet, daB die genannten Elektromotoren (32A, 
32B) in Hinsicht auf Geschwindigkeit und Drehmo- 
ment durch entsprechende Sensoren oder Encoder 
(34A. 34B) angetrieben werden. 

5. Eine SpritzguBgruppe gemaB einem beliebigen der 
vorausgegangenen Anspruche, dadurch gekenn- 
zeichnet, daB die genannte Antriebsschraube (30) 
mit der genannten Piastifizierungsschraube (5) 
uber ein Gelenk oder eine Kupplung (20) verbun- 
den ist. 


Revendications 


injection de matifere plastique, comprenant une vis 
de plastification (5) qui effectue un mouvement de 
translation d'avancement pendant la phase d'lnjec- 
tion de la mati^re plastique dans une cavity d'un 

5 moule, un mouvement de rotation autour de son axe 
et un mouvement de roto-translation de rotation 
autour de son propre axe et de retraction pendant 
la phase de plastification de la mati^re plastique et 
deux moteurs 6lectriques (32A, 32B) agissant sur 

10 des dispositifs de commande en mesure de conf6- 
rer lesdits mouvements de translation, de rotation 
et de roto-translation d ladite vis de plastification (5), 
caract^ris^ par le fait que lesdits dispositifs de 
commande pour la vis de plastification sont une vis 

15 de commande (30) comprenant deux sections 
(30A, 30B) avec des filets dont le sens de Th^lice 
est dans des directions oppos6es, chacune desdi- 
tes sections s'engageant dans des Serous respec- 
tifs (31 A, 31 B) actionn6s en rotation par lesdits mo- 

20 teurs 6lectriques (32A, 32B). 

2. Groupe k injection selon la revendication 1 , carac- 
teris4 par le fait que ladite vis de commande (30) 
est une vis k roulement k billes ou une vis k rou- 

25 leaux plan^taires ou une vis coulissante. 

3. Groupe k injection selon la revendication 1 ou 2, 
caracteris^ par le fait que lesdits Serous (31 A, 
31 B) sont acttonn^s en rotation au moyen de r^duc- 

30 teurs respectifs (33A, 33B), actionn6s respective- 
ment ci leur tour par lesdits moteurs 6lectriques 
(32A, 32B). 

4. Groupe k injection selon une revendication quel- 
35 conque parmi les revendications susmentionn6es, 

caracteris^ par le fait que la Vitesse et le couple 
desdits moteurs ^lectriques (32A, 32B) sont contrd- 
\6s par des capteurs ou des encodeurs (34A, 34B). 

^0 5, Groupe k injection selon une revendication quel- 
conque parmi les revendications susmentionnees, 
caracterise par le fait que ladite vis de commande 
(30) est relive k ladite vis de plastification (5) au 
moyen d'un joint ou d'un raccord (20). 
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1. Groupe k injection ^lectrique pour des presses k 
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